Abstract. Adult female Great Frigatebirds (Fregata minor) were responsible for 64% of the predatory behaviors on Brown Noddy (Anous stolidus) chicks on Tern Island, French Frigate Shoals, Hawaii. Subadults with red orbital rings (presumably females) also preyed on Brown Noddy chicks, although they were observed hunting less frequently than adult females. No adult male frigatebirds were observed hunting in 118.3 hours of observation. Frigatebird predation likely accounted for 95% of mortality observed in Brown Noddy chicks less than 24 days of age. Chicks were as likely to survive to fledging regardless of nest location or down coloration; however, more chicks survived to fledging if hatched between midFebruary and mid-May. Unequal sex ratios, sexual size dimorphism, resource partitioning, and breeding strategies of fiigatebirds were evaluated to explain why sex differences in frigatebird predation behaviors were observed on Tern Island.
INTRODUCTION
Frigatebirds feed on fish and squid seized at the ocean' s surface and commonly kleptoparasitize seabirds. Also, three of the five species are known to prey on seabird chicks (Diamond 1975 Diamond (1975) and Nelson (1976) attribute this characteristic to female Great Frigatebirds. Using plumage coloration and feather wear to identify individuals, we could estimate the minimum number of individuals hunting on each observation day. Hunting events within the study plot were recorded as failures when the frigatebird actively swooped down on a nest without successfully securing prey and as takes when prey was obtained. We recorded 126 Great Frigatebird predation events on nesting Brown Noddies in 118.3 hr of observation during ten days from 1989-1991 (Table 1) . Predation occurred throughout the day but was greatest during 08:01-10:00 and 16:01-20:00 hr (x2 = 15.70, df = 6, P = 0.02). Adult females were responsible for 64% of the events; subadults were recorded during the remaining events; and no adult males were seen hunting. There were a minimum of two subadults and ten adult females identified during 118.3 observation hours, and some individuals were observed as many as seven times in one day. All subadults observed hunting in the plot had red orbital rings. Though subadults were observed hunting less frequently, they were successful in obtaining prey 37.8% of the time, whereas adult females were successful during 37.0% of the events (Pearson x2 = 0.007, df = 1, P = 0.93).
RESULTS
We observed no predation by Great Frigatebirds as a result of researchers entering the study area to record Brown Noddy nest status. Nesting Brown Noddies did not leave the nesting area 
comm.). From 21 December 1989 to 12
November 1992 no Brown Noddy chicks were rediscovered in new locations after they had been recorded as missing. Chicks were not able to burrow under coralline rubble, and there was no vegetation in the study area suitable for chicks to hide and go unnoticed. We are confident that 1,256 chicks could not have been missed by researchers and conclude that they were taken from the study area by Great Frigatebirds.
We suggest that Great Frigatebirds were responsible for 95% (n = 1,329) of mortality observed in Brown Noddy chicks less than 24 days of age on Tern Island. The size of the chick and wing growth may preclude frigatebirds from swallowing noddy chicks older than 21 days in fact, the five cases of predation that occurred after 21 days were subadults that were unsuccessful in swallowing the chicks. Predation occurred throughout each of the observation days, but may have been greater between 08:00-10:00 hr and 16:00-20:00 hr as a result of roosting frigatebirds leaving or returning to roost on the island, respectively (see also Cummins 1995) . Given the extensive period that our study spans, Great Frigatebird predation is probably an annual occurrence on Tern Island and a limiting factor of Brown Noddy reproductive success. Most noddy chicks were taken after they were exposed by brooding noddies flying up to defend against the attacker, although some frigatebirds were observed grabbing the tails of brooding adults, lifting them from the nest into the air and swooping back to the ground to retrieve the exposed chick. Both females and subadults persisted in preying on Brown Noddy chicks despite a success rate of just 37.0% and 37.8%, respectively. The persistency of brooding noddy adults in protecting their chick, and the difficulty frigatebirds had locating exposed prey, may explain these low success rates. In contrast, Cummins (1995) tailed Shearwaters, and the larger females preferred Masked Boobies (Sula dactylatra) and Redtailed Tropicbirds (Phaethon rubricauda). Our observations of females foraging for Brown Noddy chicks at the colony suggest that feeding areas and energy requirements rather than prey size could partition the sexes.
We found no differences in foraging success between adult female and subadult Great Frigatebirds, though we only observed subadults during 36% of the events. In contrast to our results, Gilardi (1994) found that success of Great Frigatebird kleptoparasites improved with age on Midway Atoll, and Ashmole (1963) suggested that subadult frigatebirds on Ascension Island were less efficient in capturing Sooty Tern chicks than were adults, although differences were not significant. The subadults we observed may have been specialists who were highly proficient in hunting noddy chicks.
Given the relatively small proportion of frigatebirds that hunt seabird chicks on the island, we suspect that this behavior is not widespread throughout the Tern Island frigatebird colony. Thus, only a limited number of fiigatebirds practice this foraging behavior. Resource partitioning and differences in energy requirements may in part explain why this behavior is sex-specific to females, but studies of marked individuals are needed to understand what motivates these few female adults and subadults to prey on seabird chicks on Tern Island. It is clear, however, that the impact of these individuals is substantial on reproductive success of Brown Noddies breeding between mid-May and mid-February. 
